ABSTRACT Blood-feeding sources of Culex quinquefasciatus Say (Diptera: Culicidae) collected in the eastern region of the Brazilian state of Santa Catarina were analyzed by precipitin technique. One hundred Þfty-four female mosquitoes collected by CDC traps in the Navegantes municipality 13Ð15 February 2005 reacted to one or more of eight antisera, including chicken, dog, goat, sheep, horse, opossum, human and rodent antisera. One hundred thirty-seven specimens (89%) reacted to only one source, and 17 (11%) specimens reacted to two sources. Among the 137 specimens reacting to only one source, reactions to rodent (50.4%), sheep (5.8%), chicken (5.1%), goat (5.1%), dog (2.2%), horse (3.6%), and human (3.6%) antisera were observed. The analyzed species demonstrated a high degree of opportunistic feeding behavior in relation to host preference. Results are compared with results from similar studies, and the low proportion of reactions to human antisera is discussed.
Besides being a nuisance, Culex quinquefasciatus Say (Diptera: Culicidae) is widely distributed in Brazilian cities and has been incriminated as a vector of bancroftian Þlariasis (Rachou et al. 1957) . This species also is suspected to be a vector of dog heartworm for cats in Rio de Janeiro (Labarthe et al. 1998) . Its incrimination as vector of West Nile virus (family Flaviviridae, genus Flavivirus, WNV) and Saint Louis encephalitis virus ) stresses the need for its control. Given its public health signiÞcance, the investigation of blood-feeding sources for this mosquito species is important for understanding their biology and for designing control strategies for public health interventions.
We collected mosquitoes 13Ð15 February 2005 in Navegantes municipality (26Њ 53Ј56Љ S and 48Њ 39Ј15Љ W) by using CDC automatic light traps. This municipality is located in a subtropical climate zone and consists primarily of Atlantic Forest vegetation. Collections were conducted in secondary forest with the nearest house located 400 m from the collection site. Specimens were processed as described by Marcondes et al. (2007) . In brief, specimens were collected using plastic tubes, placed in labeled polyethylene boxes, and transported live to the laboratory. Subsequently, the mosquitoes were anesthetized by exposure to chloroform vapor and kept in a freezer at Ϫ20ЊC to interrupt the digestive process. Insects were identiÞed and then triturated with 0.85% NaCl solution, applying the precipitin technique (Siqueira 1960) as modiÞed according to Lorosa et al. (1998) .
IdentiÞcation was based on the dichotomous keys prepared by Consoli and Lourenço-de-Oliveira (1994) and Forattini (2002) .
The following antisera, with species and dilutions noted in parentheses, were used for bloodmeal identiÞcation: bird (Gallus; 1:10,000), dog (Canis; 1:15,000), goat (Capra; 1:15,000), horse (Equus; 1:15,000), human (Homo; 1:10,000), opossum (Didelphis; 1:15,000), rodent (Rattus; 1:15,000), and sheep (Ovis; 1:8,000).
Of the 154 reactive mosquitoes, 137 (89%) reacted to only one source and 17 (11%) reacted to two sources, including several different observed combinations. Out of these same reactive mosquitoes, 30 (21.6%) reacted to bird anti-serum and 124 (90.5%) reacted to mammal blood (Table 1) . In decreasing order, the overall blood feeding source preferences based on frequency were rodent Ͼ horse Ͼ goat Ͼ dog Ͼ human Ͼ sheep (Table 1) . Among insects reacting to two sources, the antisera combinations of birdÐ human, birdÐrodent, humanÐrodent, and birdÐ opossum were the most frequently observed combinations. Of the multiple-reactive mosquitoes, 64.7% reacted to bird antiserum (Table 1 ). The total proportion of mosquitoes feeding on birds (26.5%) was similar to proportions found in São Paulo state (Gomes et al. 2001) , as well as those recorded in the majority of observations by Molaei et al. (2007) . The only two observations by Molaei et al. (2007) that were not similar were from Australia (Lee et al. 1954; Kay et al. 1985) , where a very high proportion of bird feeding was recorded.
Choice of host for blood feeding by mosquitoes is inßuenced by speciÞc preferences and host availability (Lyimo and Ferguson 2009) . Although Cx. quinquefasciatus has been associated with human hosts (Gowda and Vijayan 1992 , Dixit et al. 2001 , Samuel et al. 2004 , specimens from Navegantes did not present any distinct anthropophilic preference, possibly due to the distance of houses from collection point. In houses in Mysore City (Gowda and Vijayan 1992) and in houses, cattle sheds, and mixed dwellings in Raipur (Dixit et al. 2001) , human indexes were found to be much higher (94.1, 90, 60, and 63.2%, respectively). Molaei et al. (2007) attributed low proportions of human-fed Cx. quinquefasciatus to difÞcult access to humans who are indoors after dusk and in air-conditioned facilities. Proportion of reaction to human serum was much lower than proportions observed in a study conducted in northeastern Mexico (36.4 and 28.5% in two localities) (Elizondo-Quiroga et al. 2006) and higher than in a study in Yucatan, Mexico (6.7%), in which a much higher proportion fed on birds (Garcia-Rejon et al. 2010).
High proportions of feeding in rodents at Navegantes (50% of total) could be due to large populations and/or availability of these hosts. Because biting activity of Cx. quinquefasciatus has been observed to be mostly crepuscular and nocturnal, with peaks during 7Ð 8 a.m. and 10 Ð11 p.m. (Mahanta et al. 1999) , and given that rodents are frequently more active at nighttime, these high proportions of feeding could indicate a different behavior of local species for rodents or a special ability of these mosquitoes to feed on active rodents. A different nyctemeral variation for Cx. quinquefasciatus or a high availability of rodents in Navegantes could be an alternative explanation for the present results.
Only 11.0% of mosquitoes from Navegantes fed on mix source bloodmeals. This represents a lower feeding source diversity than a similar study in Kenya (Muturi et al. 2008) , where 73.5% of mosquitoes collected fed from mixed sources. The proportion of mosquitoes with simultaneous reaction against bird and human sera in Navegantes (27.6%) was much higher than the proportion found in Harris County, TX (8.3%) (Molaei et al. 2007) . Given the importance of this proportion in relation to the transmission of WNV, the development of an in-depth study in the region by using molecular techniques for identifying host species to better predict the risk of transmission of WNV is an important public health objective.
Precitipin technique has been used frequently for identiÞcation of mosquito blood-feeding sources (Forattini et al. 1989 ). The technique is more sensitive than double immunodiffusion (Lorosa et al. 1999) , and although less sensitive, has better speciÞcity and accuracy in blood source analysis of Aedes aegypti (L.) and Aedes fluviatilis (Lutz) than the enzyme-linked immunosorbent assay (ELISA) (Gomes et al. 2001) . Forattini et al. (1987) used this relatively simple and economical technique and considered the use of 13 antisera to be excessive due to the dilution of material. This dilution induced a high proportion of specimen nonreactivity in their study (31.0%), compared with the quantity of ingurgitated mosquitoes. Although mitochondrial cytochrome B technique, which is very speciÞc and useful for epidemiological studies, has been used for several studies (e.g., Molaei et al. 2008) , no comparison on precision and cost to more traditional techniques, such as ELISA and precipitin techniques has been conducted. This DNA technique requires preparation of primers for several sequences of possible blood sources in each area (Lorosa et al. 2010) . A comprehensive study of the above-mentioned techniques for blood-feeding analysis, including sensitivity, speciÞcity, and cost, should be developed.
Because of the importance of Cx. quinquefasciatus in human and animal disease, additional studies using a more speciÞc technique should be developed in eastern and other areas of Brazil. 
